[Possible mechanisms of involvement of the subthalamic nucleus and structures interconnected with this nucleus in movement disorders evoked by dopamine depletion].
A possible mechanism of involvement of the subthalamic nucleus (STN) in movement disorders evoked by dopamine deficit is suggested. Multifunctional role of the STN is based on following reasons. Various STN cells participate in the cortico-basal ganglia-thalamocortical loop and in the basal ganglia-pedunculopontine-basal ganglia loop. Complexity of neural circuits is determined by functional heterogeneity of neurons in the nuclei, reciprocally connected with the STN, as well as by opposite modulation of activity of these neurons by dopamine due to activation of different types of pre- and postsynaptic receptors. Dopamine influences activity of STN neurons directly, through pre- and postsynaptic receptors. It is assumed that high-frequency stimulation of the STN can reduce or eliminate Parkinsonian symptoms not only owing to inhibition of activity of GABAergic neurons in the output basal ganglia nuclei, projected into the thalamus or pedunculopontine nucleus, but also due to excitation of glutamatergic or cholinergic neurons in the output nuclei, and due to potentiation of excitatory inputs to preserved dopaminergic neurons and subsequent rise in dopamine concentration.